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The microbial quality of ﬁve different brands of noodles (designated as D, G, H, I and M) with their accompanying seasonings commonly
marketed and consumed in Nigeria were investigated. The samples were serially diluted and using the pour plate technique least microbial load
was obtained by heating samples at 100 1C for 10 min. Sample G had the highest bacterial count of 43.8 105 cfu/ml for cold noodles, while
sample M had the highest count of 32.0 104 cfu/ml for hot noodles. For the seasonings, the total bacterial count varied with sample M having
the highest bacterial count of 31.2 105 cfu/ml and 40.0 105 cfu/ml for hot and cold seasonings respectively while for the chilli, sample D had
the highest bacterial count of 36.0 105 cfu/ml for cold chilli and sample I had the lowest bacterial count of 28.8 105 cfu/ml. The total fungal
count of all samples was less than that of the bacterial counts. Microbial analysis showed the presence of Bacillus, Pseudomonas, Staphylococcus,
Aeromonas and Streptococcus. Staphylococcus sp was the most frequently isolated while the ﬁve genera of fungi isolated were Aspergillus,
Mucor, Penicillum, Rhodotorula and Candida. The implications of these ﬁndings on the health of the populace were discussed from the
microbiological point of view.
& 2015 Association of Vice-Chancellors of Nigerian Universities. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Food, a chemically complex matrix, contains sufﬁcient nutrients
to support microbial growth. Several factors encourage, prevent, or
limit the growth of microorganisms in foods; the most important
are water availability, pH, and temperature (Makukutu and Guthrie,
1986; Smith and Fratamico, 1995). Microbial quality is said to be
the degree of acceptability of the total number of microbes present
in a given food (ICMSF, 2006). It is therefore necessary to include
features in the formulation and delivery system that provides as
much suitable protection as possible against microbial contamina-
tion and spoilage. Elimination of particularly susceptible ingredi-
ents and selection of container may individually and collectively
contribute signiﬁcantly to the overall product stability. Microbial/10.1016/j.nifoj.2015.04.005
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(ICMSF, 2006). Instant noodles are dried or precooked noodles
and are often sold with packets of ﬂavoring including seasoning
oil. Dried noodles are usually eaten after being cooked or soaked in
boiling water for 2–5 min, while precooked noodles can be
reheated or eaten straight from the packet. A single serving of
instant noodles is high in carbohydrates and fat, but low in ﬁber,
vitamins and minerals (Lee, 2009). Noodle is a type of stable food
made from some types of unleavened dough which is rolled ﬂat
and cut into one type of variety. While most are long thin stripes,
many varieties of noodles are cut into tubes, strings, shells, etc.
Depending on the type, noodles may be dried or refrigerated before
cooking, and noodles are highly nutritional (Lee, 2009). In Nigeria,
Indomie, the most popular instant noodles brand has had a
remarkable impact on the Nigerian culinary landscape. Instant
noodles are now eaten in most households across the country. By
2008, nine other brands of noodle had appeared on the market
which includes Dangote noodles, Golden penny noodles, Mimee
Crunch Snack, O! Noodles, etc. According to the World Instantction and hosting by Elsevier B.V. This is an open access article under the CC
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instant noodles in the world in 2007. Noodles serve as a major
source of food for majority of students in higher institutions, young
adults and children. It is widely consumed for its ‘quick to cook’
properties and affordable price (Cooton, 1997). Residue build up in
processing plants and equipments also constitute signiﬁcant sources
of microbiological contamination. Spore forming species particu-
larly, may reside in equipments, adversely affecting the quality of
end product (Okafor and Omodamiro, 2006). Most of the
microbiological studies of pasta products have been focused on
the pathogen growth during production rather than on the general
microbiological quality (Francis, 2010; Okafor and Omodamiro,
2006). The most recent controversy concerns dioxin and other
hormone-like substances that could theoretically be extracted from
the packaging and glues used to pack noodles. (Swartzentruber
et al., 1982). The results from a study on ready-to-use noodles by
Garci et al. (1996) showed that out of a total of 70 samples, 21
(30%) were observed to contain Pseudomonas.
The objectives of this study are to determine the pH of ﬁve
brands of noodles and the accompanying seasonings and chilli
powder, to assess the microbial quality of the noodles with
their accompanying seasonings and chilli powder, respectively
and to isolate and identify the bacteria and fungi present in the
noodles and the seasonings.
2. Materials and method
Twelve samples of ﬁve brands of noodles with their
accompanying seasonings commonly marketed and consumed
in Nigeria were purchased randomly from different retail
outlets in Ota, Ogun State (located in the South Western
region of Nigeria). The sachets were carefully examined to
make sure they were intact (no tear or damage) and not expired
and brought for analysis in Bells University of Technology,
Ota. The brands were coded as M, I, G, D and H, for the
purpose of this study.
2.1. pH determination
Five grams each of the noodles was transferred into 20 ml of
distilled water. 1 g each of its seasoning and chilli was also
dissolved in 9 ml of distilled water (this represents the cold
sample). It was then boiled at 100 1C for 10 min (representing
the hot sample). The pH was then determined using a pH meter
(HANNA Instruments, pH 211, Microprocessor pH meter).
2.2. Cultivation and enumeration of bacteria in noodles,
seasoning and chilli
This was done by the serial dilution technique using 1 g of
each brand of noodles, seasonings and chilli and aseptically
transferring into different bottles containing 9 ml of sterile
distilled water (Ikuomola and Eniola, 2010). The mixture was
thoroughly stirred for about 5 min (represented as CMN, CIN,
CGN, CDN and CHN for the cold sample noodles; CMS, CIS,
CGS and CDS for the cold seasonings and CMC, CIC, CGC,
CDC and CHC for the cold chilli powder). Sample H only hadchilli powder with no accompanying seasoning. The hot
samples were obtained by boiling each of the above stated
brands at 100 1C for 10 min. These were represented as hot
samples; HMN, HIN, HGN, HDN and HHN for the noodles;
HMS, HIS, HGS and HDS for the seasonings, while, the chilli
powders were coded as HMC, HIC, HGC, HDC and HHC,
respectively. The pour plate technique was used to determine
the microbial load in each sample. From the ﬁrst dilution, 1 ml
of the sample was pipette into another sterile diluents contain-
ing 9 ml to obtain 102 dilution. The samples were serially
diluted up to 106. 0.1 ml of appropriate dilution was then
inoculated into sterile Petri dishes and molten nutrient agar was
added and left to solidify. The samples were in three replicates
and incubated at 37 1C for 24 h. The mean counts for triplicate
cultures were recorded as the bacterial counts in the sample
(Ikuomola and Eniola, 2010).2.3. Cultivation and enumeration of fungi in noodles,
seasoning and chilli
This was carried out on agar plates of potato dextrose agar
(PDA) using the pour and spread plate method. This was done
by using the serial dilution technique. One gram of each brand
of noodles, seasonings and chilli was aseptically transferred
into 9 ml of sterile distilled water. This was stirred thoroughly
for about 5 min (representing cold sample) and was boiled at
100 1C for 10 min representing hot sample). From the ﬁrst
dilution, 1 ml of the sample was inoculated into another 9 ml.
of the sterile diluents, this represented the 102 dilution.
0.1 ml of this dilution was then transferred into sterile Petri
dishes and molten potato dextrose agar was added and left to
solidify. Each sample was made into triplicates and incubated
at 28 1C for 48 h and colonies formed were counted. The mean
counts for triplicate cultures were recorded as the fungal counts
in the sample (Arora, 2004).2.4. Isolation and identiﬁcation of bacteria and fungi
Pure bacterial isolates were characterized and identiﬁed on
the basis of their morphological and biochemical character-
istics. Gram staining, motility, catalase, coagulase, ,indole,
citrate utilization, spore methyl red and Voges Proskaeur tests
were carried out. Fungal pure isolates on potato dextrose agar
plates were stained with lactophenol cotton blue solution and
examined under the microscope. Tests for ascospores and
ballistospores were also carried out (Obire et al., 2002;
Ogbonna and Igbenije, 2006).2.5. Statistical analysis
All data collected was analysed for statistical signiﬁcance
using analysis of variance where po0.05 (Sokal and Rohlf,
1995).
Table 1
Bacterial counts and pH of ﬁve brands of noodles, chilli powders and accompanying seasonings.
Samples Bacterial population (cfu/g) pH
Noodles
CMN 28.0 105 6.08
HMN 32.0 104 6.80
CIN 27.9 103 6.51
HIN 17.8 103 6.70
CGN 43.8 105 6.09
HGN 24.4 105 6.58
CHN 24.1 105 6.0
HHN 21.1 105 6.41
CDN 35.6 105 6.72
HDN 17.9 105 5.72
Chilli powders
CMC 20.9 105 5.12
HMC 15.8 105 5.37
CIC 33.3 105 4.72
HIC 28.8 105 4.83
CGC 33.5 105 5.07
HGC 27.9 105 5.29
CHC 26.1 105 5.28
HHC 15.8 105 5.78
CDC 36 105 5.58
HDC 20.9 105 6.0
Seasonings
CMS 40 105 5.41
HMS 31 105 6.01
CIS 40.2 105 5.6
HIS 14.2 103 6.01
CGS 33.5 105 5.06
HGS 15.9 105 5.91
CDS 16.0 105 5.69
HDS 28.8 103 6.51
Values are means of triplicate replications. Sample H had no seasoning.
Key: N – noodles C – chilli powder
CMN – sample M cold noodles CMC – sample M cold chilli powder
HMN – sample M hot noodles HMC – sample M hot chilli powder
CIN – sample I cold noodles CIC – sample I cold chilli powder
HIN – sample I hot noodles HIC – sample I hot chilli powder
CGN – sample G cold noodles CGC – sample G cold chilli powder
HGN – sample G hot noodles HGC – sample G hot chilli powder
CHN – sample H cold noodles CHC – sample H cold chilli powder
HHN –sample H hot noodles HHC – sample H hot chilli powder
CDN – sample D cold noodles CDC – Sample D cold chilli powder
HDN –Sample D Hot noodles HDC – Sample D Hot Chilli Powder
S – seasonings
CMS – sample M cold seasoning HMS – sample M hot seasoning
CIS – sample I cold seasoning HIS – sample I hot seasoning
CGS – sample G cold seasoning HGS – sample G hot seasoning
CDS – sample D cold seasoning HDS – sample D hot seasoning
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The pH values of noodles, seasonings and chilli varied with
the brands (Table 1). All the brands had acidic pH with theranges 5.72–6.72, 5.06–6.51 and 4.72–6.0 for the noodles,
seasonings and chilli samples, respectively. Samples HDN,
CGS and CIC had least pH values for noodles, seasonings and
chilli powders in all the brands, while the highest pH values of
Table 2
Fungal counts of noodles, chilli powders and the accompanying seasonings.
Samples Fungal population (cfu/g)
Noodles
CMN 32.5 101
HMN 290
CIN 240
HIN 30
CGN 250
HGN 270
CHN 33 101
HHN 150
CDN 56 101
HDN 190
Chilli powder
CMC 210
HMC 180
CIC 10.0
HIC 3.0
CGC 280
HGC 38 101
CHC 70 101
HHC 46 101
CDC 32 101
HDC 250
Seasonings
CMS 22 102
HMS 15 102
CIS 260
HIS 15
CGS 240
HGS 220
CDS 38 101
HDS 280
Values are means of triplicate replications. Sample H had no seasoning. M, I, G, H and D represent the ﬁve brands of the samples.
Key: N – noodles C – chilli powder
CMN – sample M cold noodles CMC – sample M cold chilli powder
HMN – sample M hot noodles HMC – sample M hot chilli powder
CIN – sample I cold noodles CIC – sample I cold chilli powder
HIN – Sample I hot noodles HIC – sample I hot chilli powder
CGN – sample G cold noodles CGC – sample G cold chilli powder
HGN – sample G hot noodles HGC – sample G hot chilli powder
CHN – sample H cold noodles CHC – sample H cold chilli powder
HHN – sample H hot noodles HHC – sample H hot chilli powder
CDN – sample D cold noodles CDC – sample D cold chilli powder
HDN – sample D hot noodles HDC – sample D hot chilli powder
S – seasonings
CMS – sample M cold seasoning HMS – sample M hot seasoning
CIS – sample I cold seasoning HIS – sample I hot seasoning
CGS – sample G cold seasoning HGS – sample G hot seasoning
CDS – sample D cold seasoning HDS – sample D hot seasoning
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respectively, thus implying that sample D had the highest pH when
compared to the other brands. pH is a major factor that inﬂuences
the growth of microorganisms and increase in pH was reported onapplication of heat in all the tested samples. Thus, a food may start
with a pH which precludeial growth but as a result of the
metabolism of other microorganisms (yeasts or molds), pH shifts
may occur and permit bacterial growth (Hathcox et al., 1995).
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colony forming units per g of the product (cfu/g) was more in
cold samples than in hot samples when considering both
bacterial and fungal counts (Tables 1 and 2). Also, the fungal
counts were considerably lower than bacterial population in all
the brands. Samples CIN and HIN had the least bacterial
counts of 27.9 and 17.8 103 cfu/g for both cold and hot
noodles, respectively, while CGN and HGN recorded the
highest counts of 43 108 and 24.4 105 cfu/g, respectively.
These show that heating the noodles signiﬁcantly reduce the
bacterial load. The least microbial load was found to be in the
hot noodle samples in all brands while higher microbial load
occurred in cold samples. The fact that there was a decrease in
microbial load in all hot samples infers that the use of heat has
an effect on the microbial quality in all brands as compared to
that of the cold samples.
There was a highly signiﬁcant decrease in bacterial count of
CDS when compared to the other seasonings and heat actually
reduce the bacterial population from 16 105 to 28.8 103,
while those of samples M and G (HMS and HGS) still had values
of 31 105 and 15.9 105 cfu/g, respectively (Table 1). The
cold chilli powders of samples D, G and I have bacterial
population within the range of 33.336 105 cfu/g while the
least counts of 15.8 105 were observed in hot chilli powders of
HMC and HHC, respectively.
The highest fungal load of 5.6, 3.8 and 7.0 102 cfu/g were
found in CDN,CDS and CHC, noodles, seasonings and chilli
powders, respectively, while, the least occurred in HHN, HIC
and CIC (Table 2). In fact, low counts of 3.0, 10.0 and 15 cfu/g
were found in HIC, CIC and HIS, respectively. This indicates
that sample I with the lowest pH in chilli powder signiﬁcantly
resulted in decrease in fungal counts which did not affect the
bacterial population. The high microbial count observed in the
noodles and its accompanying seasonings and chilli in this
study could have occurred during packaging or production as
people involved in the production, packaging and retailing of
these noodles may not take necessary precautions and as such
microbial contamination is prominent or may be a reﬂection of
storage conditions, contamination from the seals of packets or
from handlers before they were obtained for sampling.
Table 3 shows the microorganisms isolated from the samples
M, I, G, D and H. Bacteria isolated include Bacillus, Staphylo-
coccus, Pseudomonas, Aeromonas and Streptococcus sp.
The fungi isolated included molds like Aspergillus ﬂavus,
Aspergillus niger, Mucor, Penicillum, Rhodotorula and a yeast
Candida sp. The presence of bacteria such as Staphylococcus,Table 3
Microorganisms isolated from noodles, its accompanying seasonings and chilli pow
Samples Bacterial isolates
M Pseudomonas and Streptococcus
I Bacillus and Staphylococcus
G Penicillium and Aspergillus ﬂavus
H Bacillus, Aspergillus and Aeromonas
D Aeromonas and StaphylococcusPseudomonas, Streptococcus and Bacillus spp. is of major
concern as they are pathogenic and are of health risk to man.
This further highlights the need to safeguard the health of the
consumers by proper washing and decontamination of these
produce which are sometimes consumed without heat treat-
ment especially by students in tertiary institutions who ﬁnd
these products affordable and easily available within their
environment.
Staphylococcus aureus is a normal ﬂora of the skin, nose,
throat, palms, hairs and mucus membrane and a common
etiological agent of septic arthritis (Akande and Kuforiji,
2013). The Streptococci are normal ﬂora of the throat and
the buccal cavity. In their own study on 240 samples of
Kunun-zaki, Adeyemi and Umar (1994) reported the presence
of organisms like Bacillus cereus, S. aureus and E. coli. The
presence of these pathogens even in small numbers could
render even a beverage unsuitable for human consumption
(PHLS, 2000).
Staphylococcal gastroenteritis is caused by ingestion of
food contaminated with toxin produced by S. aureus super-
antigen. Some strains of S.s aureus are capable of producing
staphyloxanthin acarotenoid pigment that act as a virulence
factor. It has an antioxidant action that helps the microbe to
evade killing with reactive oxygen used by the host immune
system. It is thought that staphyloxanthin is responsible for S.
aureus characteristic golden color (Clouditz et al., 2006). It has
been suggested that emphasis on basic hand washing techni-
ques is effective in preventing the transmission of S. aureus.
The use of disposable gloves by staff in the production factory
could also reduce skin-to-skin contact which in turn reduces
the risk of transmission.
The food bacteria of greatest important to human pathology are
the most common causes of human infection and extensively
widespread in the environment around fast foods joints. Kay et al.
(1994) revealed some pathogenic bacteria, fungi and yeasts were
found in fast foods. Most investigators indicated that bacteria, fungi
and yeasts may exert their pathogenic action either through
infection of body, or as a source of toxic substances demonstrated
in contaminated foods. The most common infections causing food
poisoning and other diseases are those associated with contamina-
tions due to fast foods and traditional fast foods to which noodles
belong (Kay et al., 1994).
The presence of fungi such as A. ﬂavus, A. niger, Mucor,
Rhodotorula and Candida is of major health concern as
Barnett et al. (2000) reported that these may also produce
mycotoxins in various foods (Table 3). Aspergillus andder.
Fungi isolates
Aspergillus niger and Candida
Penicillium and Aspergillus ﬂavus
Mucor, Aspergillus and Penicillium
Mucor, Aspergillus niger, Penicillium and Rhodotorula
Mucor, Aspergillus ﬂavus and Penicillium
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Aﬂatoxins have been isolated from legumes, grains, fruits,
meats, spices, cheeses, milk, rice, corn and cotton seeds. These
compounds with carcinogenic, hemorrhagic, heptaotoxic, neu-
rotoxic and uterotrophic properties have been isolated from
food stuff and identiﬁed as metabolites of fungi common to a
variety of agricultural commodities (Akande and Kuforiji,
2013). Despite the high microbial counts obtained for some
of the samples in this study, it is important to note that these
samples did not show any visible signs of spoilage. Thus
outward appearance may not be a good criterion for judging
the microbial quality of noodles.
The reduction in microbial load after heating samples is in
agreement with ICMSF (2006) which suggested that control of
fungal toxin production can occur by the adjustment of pH,
water activity, and temperature control (Tables 1 and 2).
Temperature however does not protect from all toxigenic
molds, since many will grow at refrigeration temperatures. It
was found that several toxigenic species are capable of growth
and toxin production takes place at temperatures as low as10 1C
There is evidence that some strains may be more toxigenic at low
temperatures than at optimum growth temperatures. Proper
cooking of noodles, its seasonings and chili is the best means
of controlling growth of microorganisms in foods.
4. Conclusion
The need for good hygiene practices, proper handling,
storage and retail of noodles in clean environment cannot be
over emphasized to ensure good quality and safe noodles.
WHO (2008) reported that it is important to handle food in
such a way that the microorganisms present do not have a
chance to multiply and to prevent food from becoming
contaminated with other microorganisms.
The presence of these microorganisms in noodles may be
unavoidable due to the production, storage and handling but
they can drastically be reduced to a minimum level by good
packaging and storing in a suitable environment.
The cold samples of all brands had high bacterial and fungal
count, while a decrease in the microbial load was observed
when the samples were heated. Many people in Nigeria
especially children and students in tertiary institutions con-
sume noodles on a daily basis because it is easy to cook, its
low cost and availability. Thus, to safeguard public health,
Government and regulatory authorities should intervene by
creating public awareness of the microbial quality of these
noodles, its seasonings and chilli.
Based on this study, consumer awareness on the dangers of
eating uncooked (raw) noodles and the need to insist on
consumption of properly cooked noodles should be
reawakened.
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